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OBJECTIVES The purpose of this study was to determine the relation of isolated potentials (IPs) recorded
during ventricular tachycardia (VT) to reentry circuit sites identified by entrainment.
BACKGROUND Reentry circuits causing VT late after myocardial infarction are complex. Both IPs and
entrainment have been useful for identifying successful ablation sites, but the relation of IPs
to the location in the reentry circuit as determined by entrainment has not been completely
defined.
METHODS Data from catheter mapping of 70 monomorphic VTs in 36 patients with prior myocardial
infarction were retrospectively analyzed. Entrainment followed by radiofrequency current
(RF) ablation was performed at 384 sites. On the basis of entrainment, sites were classified
as reentry circuit exit, central–proximal, inner or outer loop sites. Sites outside the circuit were
divided into remote and adjacent bystanders.
RESULTS Isolated potentials were recorded at 50% (51 of 101) of reentry circuit exit, central and
proximal sites as compared with only 8% (11 of 146, p , 0.001) of inner loop and outer loop
sites and only 1.8% (2 of 106) of remote bystander sites (p , 0.001). Isolated potentials were
also present at 45% of adjacent bystander sites. At central and proximal sites the presence of
an IP increased the incidence of tachycardia termination by RF to 47.5% from 24% (p 5
0.05). At exit sites tachycardia termination occurred frequently regardless of the presence or
absence of IPs (45% vs. 48%, p 5 NS). Isolated potentials at exit, central and proximal sites
had a shorter duration at sites where ablation terminated VT than at sites without termination
(20.9 6 9.6 ms vs. 35.7 6 15.3 ms, p , 0.001).
CONCLUSIONS Isolated potentials are a useful guide to sites in the central–proximal region of the reentry
circuit, but often fail to identify exit sites where ablation is successful. Entrainment and
analysis of electrograms provide complementary information during mapping of VT. (J Am
Coll Cardiol 1999;34:381–8) © 1999 by the American College of Cardiology
Ventricular tachycardia (VT) late after myocardial infarction
arises from reentry in the infarct region. Many reentry
circuit configurations are possible and reentry paths can be
complex (1–5). Some regions in the infarct are bystanders
that do not participate in the reentry circuit. Recently,
entrainment has been used for mapping reentry circuits
(5–8). However, radiofrequency current (RF) ablation fails
to terminate VT at many sites that appear to be in the
circuit. Some of these sites may be broad paths where a focal
lesion does not effectively block conduction.
Isolated diastolic potentials have also been identified as
markers of reentry circuit sites where catheter ablation is
often, but not always, effective (5,9–11). These potentials
are discrete, low amplitude signals that occur between QRS
complexes. Their timing and separation from adjacent larger
potentials suggest that they originate from narrow isthmuses
in the reentry circuit. This origin is further supported by
studies of de Bakker and coworkers in explanted hearts and
Downar and Svenson and coworkers during intraoperative
mapping (1–3,5,12). We hypothesized that because isolated
potentials (IPs) may indicate a narrow portion of the reentry
circuit, the amplitude and duration of these potentials may
reflect the mass of tissue in the reentry circuit path at that
point. Acute termination of tachycardia may be more likely
at sites with lower amplitude, shorter duration IPs. The
purpose of this study is to determine the relation of IPs and
their characteristics to reentry circuit sites identified by
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entrainment techniques, and to acute VT termination by
heating the site during RF catheter ablation.
METHODS
Data from 36 consecutive patients (Table 1) undergoing
endocardial mapping and RF ablation were reviewed retro-
spectively. All patients were referred for therapy of recurrent
and inducible VT late after myocardial infarction (range 2
months to 20 years). For the purposes of this analysis we
included data from sites where: 1) pacing from the mapping
catheter entrained VT, 2) endocardial electrograms were of
sufficient quality to allow analysis and 3) RF energy was
applied to the site during VT to determine if heating the site
would terminate VT.
After obtaining informed consent, mapping and RF
catheter ablation were performed according to the protocol
approved by the Human Research Committees of UCLA,
Brigham and Women’s Hospital and Hospital of the
University of Pennsylvania, respectively (5,8,13,14). Left
ventricular mapping was performed with 6- or 7-F steerable
catheters (EP Technologies, Mountain View, California or
Webster Laboratories, Baldwin Park, California) that had a
4-mm distal tip electrode and 2 to 2.5 mm between the
distal two electrodes. Access to the left ventricle was
achieved via the femoral artery and retrograde across the
aortic valve, or in eight procedures via transatrial septal
puncture.
In the initial 18 patients four to six surface electrocardio-
gram leads were recorded simultaneously with intracardiac
electrograms at paper speeds of 100 mm/s for mapping
(VR-16, PPG Medical Systems, Pleasantville, New York,
and Bloom, Reading, Pennsylvania). A 1-mV calibration
signal was recorded with intracardiac electrograms. In the
subsequent 18 patients all data were digitally recorded
along with a continuous 12-lead electrocardiogram (Quin-
ton, Toronto, Canada and Prucka Engineering, Houston,
Texas). Bipolar and unipolar intracardiac electrograms were
recorded from the distal and proximal electrodes of the
mapping catheter. Electrograms were filtered at 30 to
500 Hz in 20 patients or at 40 to 400 Hz in 18 patients as
dictated by the recording system. Catheter position was
assessed by fluoroscopy in two planes and in five patients
also by transesophageal echocardiography (14).
Mapping and RF application. Mapping focused on areas
of ventricular akinesis or dyskinesis. If VT was not inces-
sant, fractionated electrograms or late potentials were
sought during sinus rhythm and pace-mapping was per-
formed at these sites (13,15). Ventricular tachycardia was
then initiated by programmed stimulation. Unipolar pacing
from the distal electrode of the mapping catheter was used
to entrain or reset the tachycardia (5). Stimuli had an
amplitude of 5 to 10 mA and pulse width of 2 ms, which
was increased to 9 ms if consistent capture was not achieved.
On the basis of entrainment mapping, sites were classified
as described previously (Fig. 1) (5,8).
In the first 15 patients sites were selected for application
of RF during VT if the site had low amplitude or fraction-
ated electrograms, and if pacing from the site entrained
tachycardia. Entrainment criteria were not used to select the
site for RF application, but were retrospectively analyzed
(5). In the subsequent patients, entrainment with concealed
fusion or with a postpacing interval (PPI) that was within
30 ms of the tachycardia cycle length (VTCL) was specif-
ically sought (5). If these were absent, RF was applied to
sites with presystolic electrical activity. Radiofrequency cur-
rent (250 or 500 kHz) was applied between the distal
mapping electrode and a cutaneous adhesive electrode at 15
to 45 W for 20 to 40 s during VT. If tachycardia terminated
the application was continued for 60 to 120 s or until a rise
in impedance or boiling at the electrode tip was observed on
echocardiographic imaging (14). At sites where RF termi-
nated VT, the initial lesion was enlarged by applying RF for
45 to 120 s during sinus rhythm to four sites within
approximately 5 mm of the initial lesion. If RF current
application failed to terminate tachycardia, the catheter was
moved to a new site and the procedure was repeated.
Following ablation, programmed stimulation with up to
three extra stimuli at two basic drive cycle lengths (CLs) was
performed from the right ventricle. If any hemodynamically
tolerated sustained monomorphic VT was inducible, the
mapping procedure was repeated until no additional endo-
Abbreviations and Acronyms
CL 5 cycle length
EG-QRS 5 electrogram to QRS interval
IP 5 isolated potential
PPI 5 postpacing interval
RF 5 radiofrequency current
VT 5 ventricular tachycardia
Table 1. Clinical Characteristics
N 36
Male/female 31/5
Age (yr) 65 6 9
LVEF 0.31 6 10
MI
Anterior 11
Inferior 19
Anterior 1 inferior 6
VT morphologies 3.5 6 1.9
VT cycle lengths (ms) 419 6 89
Antiarrhythmic drugs at study
Amiodarone 25
Others 2
None 8
LVEF 5 left ventricular ejection fraction; MI 5 myocardial infarction; VT 5
ventricular tachycardia.
382 Kocovic et al. JACC Vol. 34, No. 2, 1999
Electrogram Characteristics During VT August 1999:381–8
cardial sites participating in a reentry circuit could be
identified.
Definitions
Entrainment with QRS fusion: continuous resetting of
tachycardia with constant QRS fusion (5,6).
Entrainment with concealed fusion: continuous resetting
of tachycardia without a change in the QRS morphology
(Fig. 2) (5,6).
Postpacing interval VTCL difference: the minimum dif-
ference between the PPI and tachycardia CL; the point at
an interval equal to the tachycardia CL after the last
stimulus was identified. The minimum interval between this
point and the nearest stable electrogram was then measured
as the minimum PPI–VTCL difference. Differences less
than 30 ms are associated with termination of tachycardia by
RF ablation (5).
S-QRS interval: the interval from the stimulus to the
onset of the following QRS complex during entrainment.
EG-QRS interval: during VT, the interval from the
electrogram onset to the following QRS onset.
S-QRS–EG-QRS difference: the difference between the
S-QRS interval during entrainment with concealed fusion
Figure 1. (Top) A flow chart of the mapping scheme is shown. If pacing entrains tachycardia with concealed fusion the postpacing interval
(PPI) or S-QRS interval is assessed to determine if the site is in the reentry circuit. If the site is not in the circuit it is classified as an
adjacent bystander. If the site is in the circuit the S-QRS interval expressed as a percentage of the ventricular tachycardia cycle length
(VTCL) is used to classify the site relative to the circuit exit. Sites with S-QRS ,70% of the VTCL (exit, central and proximal sites) have
the highest incidence of tachycardia termination and are referred to collectively as isthmus sites. If pacing entrains tachycardia with QRS
fusion and the PPI is consistent with a reentry circuit site, the site is classified as an outer loop site. Sites where pacing entrains VT with
QRS fusion and the PPI exceeds the VTCL are remote bystanders. EG-QRS 5 the interval from the electrogram recorded at the pacing
site during VT to the QRS onset. See text for discussion. (Bottom) A theoretical reentry circuit is shown. The reentry wave fronts are
indicated by the black arrows. The gray arrows indicate excitation wave fronts from the circuit that depolarize tissue that is not in the
circuit (bystanders). The gray stippled areas represent inexcitable regions in the chronic infarct. The circuit contains two loops and a
common pathway through which conduction is slowed. The common pathway is a relatively small mass of tissue in the chronic infarct,
depolarization of which generates low amplitude signals that are not detectable in the standard body surface electrocardiogram. The QRS
complex is inscribed after the excitation wave front leaves the common pathway at the exit, and begins propagating around the border of
the scar through the outer loop. The excitation wave fronts then return back to the entrance of the common pathway. Several regions that
are in the chronic infarct but do not participate in the circuit are labeled as bystanders.
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and the EG-QRS interval during VT (5). A difference less
than 20 ms is associated with a PPI–VTCL difference
consistent with a reentry circuit site (5).
Isthmus sites: defined by entrainment as those where
pacing entrains tachycardia with concealed fusion with a
PPI or S-QRS interval indicating that the site is in the
reentry circuit and a S-QRS interval of less than 70% of the
tachycardia CL. These findings identify exit, central and
proximal sites (Fig. 1), sites where acute termination of VT
by ablation is most frequent (5,8).
Isolated potential: a discrete potential preceding the QRS
onset and separated from other potentials by an isoelectric
interval. At sites with IPs, a second larger electrogram was
often inscribed, usually coincident with the QRS. This
signal is designated as the major component of the electro-
gram (Fig. 2).
Statistical analysis. Continuous data are expressed as
mean 6 1 SD. Statistical analysis was performed with
logistic regression implemented using the general estimat-
ing equation approach in the GENMOD procedure of SAS
to adjust for possible correlation of sites within patients
(SAS/STAT Software: Changes and Enhancement
Through Release 6.12, 1997:247–348, SAS Institute, Cary,
North Carolina) (13). A value of p , 0.05 was considered
significant.
RESULTS
A total of 384 sites evaluated during 70 VTs met inclusion
criteria. Ventricular tachycardias had CLs ranging from 720
to 250 ms (mean 419 6 89 ms). Isolated potentials were
present at 78 of the 384 sites (20%) (Table 2, Fig. 2 and 3).
Pacing entrained VT with concealed fusion at 171 sites
during 52 VTs and entrained VT with QRS fusion at 213
sites in 70 VTs. By entrainment criteria 101 sites were
isthmus sites (exit, central or proximal) (Fig. 2 and 4) in the
reentry circuit, 146 were sites in the circuit outside the
isthmus sites (inner and outer loop sites) and 137 sites were
bystanders (Fig. 5). As shown in Figure 3, IPs were more
frequent at isthmus sites (51 of 101, 50%) compared with
other types of sites in the reentry circuit (11 of 146, 8%, p ,
0.001) or bystanders (16 of 137, 12% p , 0.001). Isolated
potentials were uncommon at remote bystanders (1.8%), but
Figure 2. Pacing at a proximal site in the reentry circuit where an isolated potential (IP) is present is shown. From the top of the figure
are 10-ms time lines, 12 surface electrogram leads from I to V6 and intracardiac, bipolar recordings from the distal and proximal electrodes
of the mapping catheter (A-BI-D and A-BI-P) and the right ventricular apex (RVA). Sustained monomorphic ventricular tachycardia is
present with a cycle length (CL) of 490 ms. The last three stimuli (S) of a stimulus train at a CL of 450 ms are shown. Pacing accelerates
the QRS complexes to the paced CL of 450 ms without altering their morphology as compared with that of the QRS complexes during
tachycardia (entrainment with concealed fusion). The postpacing interval (PPI) is 510 ms. The S-QRS complex interval is 300 ms, which
is less than 70% and more than 50% of the tachycardia CL and therefore consistent with proximal site. The electrogram recorded from
the distal electrode pair of mapping catheter has an IP (arrowhead) with amplitude of 0.1 mV and duration of 10 ms. The main component
of the electrogram (arrows) is also abnormal and is 90 ms in duration with an amplitude of 0.4 mV.
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were relatively frequent at adjacent bystanders (45%, p ,
0.001). Isolated potentials recorded from nonisthmus reen-
try circuit sites (outer and inner loops) had longer duration
(43 6 17 vs. 29 6 15 ms, p 5 0.004) and tended to have
greater amplitude (0.51 6 0.29 vs. 0.38 6 0.29 mV, p 5
0.21) than those recorded from reentry circuit sites (Table
2). The major component of the electrogram at isthmus
sites was smaller than at nonisthmus reentry circuit sites
(p , 0.001) and at bystander sites (p , 0.001) (Table 2).
Radiofrequency current applied during VT terminated
the tachycardia at 56 of 384 (14%) sites after a mean of 15 6
14 s. Consistent with prior studies, the greatest incidence of
VT termination occurred at isthmus sites (41% vs. 5%, p ,
0.0001) and the time to termination was shorter at isthmus
sites (10 6 11 vs. 19 6 13, p , 0.005) (5,8). Ablation
terminated VT at 33 of 78 (42%) sites with IPs as compared
with 23 of 306 (7%) sites without IPs (p , 0.001). Isolated
potentials at sites where RF terminated VT had a shorter
duration (23 6 10 ms vs. 39 6 16 ms, p , 0.001), and
tended to have lower amplitude (0.34 6 0.25 vs. 0.41 6
0.30 mV, p 5 0.15) as compared with IPs at sites where RF
ablation did not terminate VT.
For central, proximal and outer loop sites the presence of
an IP markedly increased the likelihood that ablation would
terminate VT. Ablation terminated tachycardia at 19 of 40
(47.5%) central and proximal sites with IPs compared with
seven of 29 (24%) of central and proximal sites without IPs
(p 5 0.05). Radiofrequency current terminated tachycardia
at five of 10 (50%) outer loop sites with IPs compared with
three of 94 (3%) outer loop sites without IPs (p , 0.001).
At exit sites, however, ablation frequently terminated tachy-
cardia regardless of the presence or absence of IPs (45% vs.
48%, p 5 NS) (Fig. 3).
For isthmus sites IP duration was shorter where ablation
acutely terminated tachycardia as compared with those
isthmus sites without acute termination (Table 3) (p 5
0.001); IP amplitude was not statistically different (p 5 0.7).
DISCUSSION
Entrainment can be used to identify different types of
reentry circuit sites, consistent with the findings from
mapping intraoperatively and in explanted hearts (1–8).
Table 2. Bipolar Electrogram Characteristics and Ventricular Tachycardia Termination by Radiofrequency Current (RF)
Total
n
RF1
n
QRS
Component
Amplitude (mV)
QRS
Component
Duration (ms)
IP
n
RF1
n
Isolated
Potential
Amplitude (mV)
Isolated
Potential
Duration (ms)
Isthmus sites 101 40 0.66 6 0.42 107 6 43 51 24 0.38 6 0.29 28.8 6 14.8
Exit 32 15 0.72 6 0.43 117 6 42.5 11 5 0.46 6 0.30 28.0 6 13.9
Central 36 17 0.71 6 0.45 107.3 6 45.7 24 12 0.36 6 0.30 26.8 6 15.2
Proximal 33 9 0.56 6 0.36 99 6 41.4 16 7 0.35 6 0.38 32.3 6 15.3
Nonisthmus circuit sites
Inner loop 39 2 0.74 6 0.42 124 6 42.5 1 1
Outer loop 107 8 1.19 6 0.97 106 6 39.4 10 5 0.54 6 0.28 43 6 17.6
Bystanders
Adjacent bystander 31 3 0.55 6 0.4 105.8 6 37.9 14 2 0.28 6 0.14 40 6 15
Remote bystander 106 2 1.52 6 1.2 98.4 6 33.1 2 1
Total 384 56 77 38
IP 5 isolated potential.
Figure 3. (A) The incidence of isolated potentials (IPs) at the
different types of reentry circuit sites is shown. (B) The incidence
of VT termination during RF current application at sites with and
without IPs is shown. Adj 5 adjacent; RF 5 radiofrequency
current.
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However, at many sites that appear to be in the reentry
circuit, RF ablation fails to terminate VT. This could be due
to false positive entrainment criteria, or to failure of the
relatively small, focal RF lesions to interrupt conduction
through a broad path in the reentry circuit. Mapping studies
of Downar and de Bakker and their coworkers suggest that
IPs may be markers of narrow reentry circuit regions where
it is easier to interrupt reentry (1–3,6). In support of this
concept, IPs have recently been shown to be markers of
interruption of reentry by catheter ablation (5,9–11).
The present study further clarifies the relation of IPs to
different types of reentry circuit sites identified by entrain-
ment, and to tachycardia termination by RF ablation.
Isolated potentials were associated with sites at the exit and
proximal to the exit of the reentry circuit (Fig. 3). At exit
sites the presence of an IP per se did not increase the
likelihood that ablation would interrupt VT, possibly be-
cause a narrow portion of the circuit joins a larger mass of
adjacent myocardium in these regions. Thus, a low ampli-
tude signal from a narrow path may merge with and be
obscured by the signal from the larger mass of adjacent
myocardium. Alternatively, the exit region may be suscep-
tible to ablation despite the absence of a narrow isthmus. At
central and proximal sites, however, the presence of an IP
increased the likelihood of VT termination by RF ablation.
The duration and amplitude of an IP probably depends
on the mass of tissue, conduction velocity in the path,
distance from the recording electrode pair and the angle of
depolarization wave front relative to the recording elec-
trodes. For isthmus sites (exit, central and proximal sites),
IPs had a shorter duration and tended to have lower
amplitude where ablation interrupted reentry. These IPs
may originate from a smaller mass of tissue, which may
therefore be a narrower path more susceptible to interrup-
tion.
Isolated potentials are infrequent at outer and inner loop
sites. Outer loop sites may exist along the border of the
infarct. Entrainment at these sites produces an excitation
wave front that propagates away from the infarct, altering
the sequence of ventricular activation distant from the scar.
These sites may be in relatively broad regions of the reentry
path, explaining the low incidence of tachycardia termina-
Figure 4. Pacing at an exit site where an isolated potential (IP) is present is shown. From the top of the figure are 10-ms time lines, 12
surface electrogram leads from I to V6 and intracardiac, bipolar recordings from the distal and proximal electrodes of the mapping catheter
(M-DIS and M-PR) and the right ventricular apex (RVA). Sustained monomorphic ventricular tachycardia (VT) is present with a cycle
length (CL) of 420 ms. The last three stimuli (S1) of a stimulus train at a CL of 400 ms are shown. Pacing accelerates the QRS complexes
to the paced CL of 400 ms without alternating their morphology as compared with that of the QRS complexes during tachycardia
(entrainment with concealed fusion). After the last stimulus, the next electrogram recorded at the pacing site is an IP, which occurs after
420 ms. The postpacing interval (PPI) therefore matches the VTCL consistent with a reentry circuit site. The S-QRS complex interval
is 80 ms, which is less than 30% of the VTCL and therefore consistent with an exit site. The electrogram recorded from the distal electrode
pair of the mapping catheter contains an IP with an amplitude of 0.2 mV and duration of 30 ms (arrowheads). The main component of
the electrogram (arrows) is also abnormal with a duration of 160 ms and an amplitude of 0.3 mV. All measurements are in milliseconds.
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tion. A broad path is further supported by the greater
amplitude of the major electrogram component at outer
loop sites as compared with isthmus sites. Ablation is less
effective at outer loop sites, but the presence of an IP at such
sites increases the likelihood of success. One possible
explanation is that outer loop sites with an IP are near a
narrower portion of the circuit, from which the IP is
recorded.
Limitations. All studies of mapping and ablation in hu-
mans are subject to potential sampling biases because
ablation is not performed at sites that are unlikely to be in
the reentry circuit. Previous studies that selected ablation
sites for the presence of IPs do not provide a good estimate
of the efficacy of ablation at reentry circuit sites that do not
have an IP (9–11). Studies that evaluated IPs only at sites
where pacing entrained VT with concealed fusion (10) do
not provide data on ablation at remote bystander sites and
outer loop sites where IPs are sometimes recorded. By
including, in this retrospective analysis, data from all sites
where both pacing was performed for entrainment and then
RF heating was applied, this study provides unique infor-
mation on the relation of IPs to different types of reentry
circuit sites. Data from the first 18 patients were obtained
before the entrainment mapping criteria had been validated.
Pacing was, however, performed at these sites allowing the
relation of the site to the reentry circuit to be determined
retrospectively. Although sites with normal electrograms
were not assessed, sites with abnormal electrograms indic-
ative of the infarct region were evaluated with entrainment
Figure 5. Pacing at a remote bystander site where an isolated potential (IP) is present is shown. From the top of the figure are 10-ms time
lines, surface electrocardiogram leads I to V6 and bipolar recordings from the distal (A-BI-D) and proximal (A-BI-P) electrode pair of
the left ventricular mapping catheter and the right ventricular apex (RVA). Sustained monomorphic ventricular tachycardia with a cycle
length (CL) of 320 ms is present. The last three stimuli (S1) of a stimulus train at the mapping site are shown. Pacing at a CL of 310 ms
entrains tachycardia with QRS fusion. In the left ventricular recording the postpacing interval (PPI) is 380 ms and therefore exceeds the
tachycardia CL by 60 ms, consistent with a bystander site. An IP is present marked with arrowheads and the main component of the
electrogram is marked with arrows. The amplitude of the IP is 0.7 mV and duration is 40 ms. All measurements are in milliseconds.
Table 3. Electrogram Characteristics of Reentrant Isthmus Sites With Isolated Potentials
Isolated Potential
RF1 (n 5 27)
Isolated Potential
RF2 (n 5 24)
QRS Component
RF1 (n 5 27)
QRS Component
RF2 (n 5 24)
Amplitude (mV) 0.33 6 0.25 0.42 6 0.25 0.61 6 0.5 0.67 6 0.39
Duration (ms) 20.9 6 9.6* 35.7 6 15.3* 98 6 53 105 6 59
*p 5 0.0001. RF 5 radiofrequency current.
387JACC Vol. 34, No. 2, 1999 Kocovic et al.
August 1999:381–8 Electrogram Characteristics During VT
and ablation. Thus a large number of sites that are now
recognized as outer loops and bystander sites were included,
as well as exit, central–proximal and inner loop sites. In our
later patients mapping specifically sought exit and central–
proximal sites. Ablation was performed at outer loop and
adjacent bystander sites only if more desirable target sites
were not identified. Although selection of sites for ablation
was not arbitrary, this series likely contains the only reason-
ably large number of outer loop and bystander sites that will
be studied in this manner now that these sites can be
recognized by entrainment.
The limitations of entrainment mapping have been ex-
tensively discussed (5,8). Analysis of entrainment, the PPI
and S-QRS interval assumes that pacing does not alter
conduction velocities and conduction paths in the reentry
circuit (5). The slowest stimulus trains and the most recently
captured stimuli were used to avoid altering the reentry
circuit during entrainment. Analysis of the PPI and
electrogram–QRS interval assumes that local depolariza-
tion can be inferred from the electrogram timing, which
is of limited accuracy in regions where the signal is
fractionated. Termination of tachycardia by RF ablation
requires adequate tissue contact and energy delivery for
heating. We included only sites where pacing stimuli
were captured, suggesting that contact was likely to be
adequate.
The majority of our patients (69%) were receiving ami-
odarone, which likely had some effect on the arrhythmia
substrate as it often slows inducible VT. It seems unlikely,
however, that amiodarone would affect the relationships of
isolated potentials within reentry circuit.
Clinical implications. Isolated potentials often originate
from apparent isthmuses in tachycardia reentry circuits that
are desirable targets for catheter ablation. Isolated potentials
should not be the sole mapping criteria to select sites for
ablation because they can also originate from bystander
regions and are absent at many reentry circuit sites, partic-
ularly exit sites, where ablation is successful.
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